Approximately 120 patients were admitted to the Thoracic Surgical Unit of the Wakari Hospital with spontaneous pneumothorax between the years 1962 and 1968. Most of these patients had clinical and radiological evidence of established bilateral pulmonary disease such as bronchitis and emphysema, bronchiectasis or tuberculosis and have not been included in this study.
Fifty of the patients stimulated particular interest because they gave no antecedent history of chest disease and they form the basis of this study. More than half of this group responded to therapy by intercostal tube drainage. In six the air leak persisted despite drainage; 14 patients were readmitted because of recurrent pneumothorax. These 20 patients, two of whom suffered bilateral pneumothoraces, were subjected to thoracotomy and wedge resection. The clinical and pathological data from this group have been reviewed. CLINICAL DATA Relevant clinical findings are summarized in the Table. The indication for resection was recurrence in 14 patients and persistent leak in six. The pneumothorax was bilateral in two patients. Each lung was affected with approximately equal frequency.
Predilection for the male sex is noted, only three of the patients being females. Sixteen were between the age of 16 and 30 (range 16 to 47). Two of the older patients were females.
Measurements of body stature were not recorded but most of the patients tended to be tall and thin. A history of athletic activity was frequent.
OPERATIVE FINDINGS
At operation the characteristic findings were as follows:
At the apex of the lung there was a small area of fibrosis, usually no larger than 3 x 2 cm, surmounted by a thin-walled bullous cyst or cysts. Commonly there were several cysts, and these measured from about 0-2 cm in diameter to 1 cm or more ( Fig. 1) . Only occasionally was a small pinhole leak apparent at the apex of the cyst. In the case of leaks that failed to seal within 48 hours of drainage, a tear was sometimes found in a large cyst that had been responsible for considerable air leak and failure to heal. The remainder of the lung appeared normal.
Adhesions were uncommon.
PATHOLOGY
The histological material from the specimens in the series has been reviewed and a similar pattern of abnormalities was observed throughout. 409
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MICROSCOPIC FINDINGS
Histologically the changes were non-specific. Although common features were present, these varied in prominence from case to case, suggesting that the process was in different stages of progression at the time of presentation.
The changes consisted of emphysema and cyst formation, atelectasis, fibrosis, chronic inflammation, pigment deposition, bronchiolar, alveolar cell, and mesothelial proliferation, bronchial lesions, and vascular changes.
Emphysema and cyst formation Emphysema was constant and focally distributed, being compensatory in some areas and destructive in others (Fig. 2) . Cysts were usually lined by fibrous tissue (Fig. 3 but a prominent mesothelial layer was present in some instances (Fig. 4) (Fig. 6) . The cellular reaction was considered to be related to nearby scarring and inflammation.
Bronchial lesions When bronchi were found in the biopsies, they were on occasion filled with eosinophilic secretion as though obstructed by scar tissue (Fig. 8) . Some showed peribronchial fibrosis and mild inflammation of their walls.
Vascular lesions No specific inflammatory or occlusive lesions were seen but endarteritis obliterans was common.
DISCUSSION AETIOLOGY The special site of the damage in each case suggested the possibility of a tuberculous aetiology, but there was no histological evidence for this in any of the cases.
Localized congenital cystic lung was entertained as a possible explanation but the constant relation of cysts to scar tissue made this difficult to assess.
Post-inhalational damage was excluded by the site and by the absence of any evidence of inhaled material apart from carbon.
Localized trauma to the lung suggested itself in view of the youth of the patients and the history of athletic activity, but there was no real evidence of organizing haematomata. The finding of haemosiderin pigment was inconstant and insufficient to explain the findings on a basis of haemorrhage.
On histological grounds alone the changes are best explained on a basis of post-inflammatory disorganization, the inflammation being most likely due to non-specific infection. The curious localization of the lesions and their occurrence predominantly in young males are obscure features which suggest some local inherent predisposition.
Many of the previous reports relating to primary spontaneous pneumothorax in young subjects have not included detailed accounts of the histological changes (DuBose, Price, and Guilfoil, 1953; Bernhard, Malcolm, Berry, and Wylie, 1962; Carpathios and Bogedain, 1963; Leading article, 1965; Lynn, 1965; Mills and Baisch, 1965; Levy, 1966; Shields and Oilschlager, 1966) .
Most authors have favoured a congenital origin for the cysts or have postulated inflammation and fibrosis with cyst formation. An earlier hypothesis by Brock (1948) , that air may leak through an imperfect visceral pleura, has not been reiterated in recent studies, all of which record the presence of bullae.
The hyposthenic habitus of the patients is of interest and it has been suggested (Withers, Fishback, Kiehl, and Hannon, 1964 ) that in tall thin individuals there is a rapid growth rate relative to pulmonary vasculature accounting for relative ischaemia and bleb formation during growth. Killen and Gobbel (1968) describe bleb formation with associated fibrosis and chronic inflammation. They point out that the aetiology is unknown but consider that a congenital fault may be present or that the lesion may be secondary to local stress injury or degenerative change. Similarly, it was suggested in the British Medical Journal (Leading article, 1968) that the lesion might result from a congenital fault or an inflammatory scar. Hyde (1963) drew attention to the long narrow chest and related this to the development of blebs as a congenital anomaly. The same author (1962) had noted the fact that the patients were 20-30 lb (9-13 kg) underweight. Aust (1961) presumed that the blebs were congenital in nature. Thomas (1959) divided his cases into those with congenital cysts and those with acquired blebs or bullae. He indicated that loss of elasticity, fibrosis, and adhesions resulted from pulmonary vascular insufficiency, causing bleb formation.
None of the above authors has incriminated tuberculosis in the aetiology of primary pneumothorax, and this disease was not in evidence in any of our cases.
INCIDENCE The true incidence of apical lung cysts in the population is not known, recognition depending on the complication of rupture. Radiological study prior to the development of pneumothorax is usually negative (Baronofsky et al., 1957; Bernhard et al., 1962; Reid, Stevenson and McSwan, 1963; Leading article, 1968) . Our own experience confirms the frequent absence of radiological changes.
According to a leading article in the British Medical Journal (1968) the incidence of the complication of pneumothorax rose from 025 per thousand in the 1950s to 04 per thousand in the 1960s. This is probably due to better recognition of the condition. Several large series have been reported from military sources and these all stress the importance of the condition in young apparently fit men (Thomas, 1959; Withers et al., 1964; Mills and Baisch. 1965) .
The frequency of involvement of both sides at different times in the same patient is worthy of note, and suggests that bullous disease may be present in an intact state on the contralateral side in a significant proportion of patients with apparently unilateral disease. Pneumothorax occurred bilaterally in two of our patients (10%) and this
